Weexamined the histological changes of the pancreas in a 75-year-old diabetic womanwho was treated with sulphonylurea for 10 years and required insulin treatment for the subsequant 10 years. She was positive for antiglutamic acid decarboxylase antibody (GADAb) 20 years after the diagnosis of diabetes. Her autopsied pancreas revealed disfigured islets and no (3 cells. These changes were indistinguishable from those of the long-sustained type 1 diabetes mellitus, and insulitis was not found. This case suggests that diabetic patients positive for the GADAb, even if oral hypoglycemic agents are effective, may develop complete (3 cell destruction over a long period.
Introduction
Type 1 diabetes mellitus results from pancreatic (3 cell destruction, which leads to absolute insulin deficiency. Although sometype 1 diabetic patients showno evidence of autoimmunity, those positive for anti-glutamic acid decarboxylase antibody (GADAb) are considered to have autoimmune-mediated pancreatic (3 cell destruction (1). GADAb is sometimes found to be positive in clinically non-insulin-requiring diabetic patients (2). The clinical course of these patients is not uniform. Insulin secretion rapidly decreases in some patients, but in others, pancreatic (3 cell function remains preserved for over a decade. The natural course of GADAb-positive non-insulin requiring patients has not been completely clarified. Histological study of the pancreas in these patients would provide some information regarding its pathophysiology. Wereport a GAD Ab-positive diabetic woman who was treated with sulphonylurea for 10 years and required insulin treatment for the subsequant 10 years; the histological findings of her pancreas obtained by autopsy are presented.
Case Report
A 75-year-old woman was referred to our hospital in 1996, for the treatment of diabetes mellitus and nephrotic syndrome. She was diagnosed with diabetes mellitus at the age of 55 and treated with sulphonylurea for 10 years. At 65 years of age, she required insulin treatment. None of her parents, six siblings or three offspring, had been diagnosed with diabetes mellitus. She was admitted to our hospital in August 1996. On admission, her height was 150 cm, and body weight was 43 kg. She had proliferative diabetic retinopathy, although panretinal photocoagulation had been performed. Her white blood cell count was 7,800/|il with a normal fraction, red blood cell count was 242x104/|li1, hemoglobin was 7.0 g/dl, hematocrit was 21%and platelet count was 9.2xlO4/|il. The result of liver function tests was normal. Serum total protein was 4.9 g/ dl and the gamma globulin fraction was increased to 24.6%, blood urea nitrogen was 21 mg/dl, and creatinine was 1.1 mg/ dl. Excretion of urinary protein was 7.9 g/day, and creatinine clearance was 17 ml/min. These results indicated that her anemia was caused by renal failure and recombinant erythropoietin was administered. On thyroid function tests, her thyroid stimulating hormone level was 20.3 |LiU/ml, free T3 was 2.1 pg/ml, free T4 was 0.7 ng/dl, and tests for both antimicrosome antibody and thyroglobulin antibody were positive. The presence of chronic thyroiditis was suspected, and she was prescribed levothyroxine sodium for the treatment of hypothyroidism. The serum level of C-peptide immunoreactivity was below 0.1 ng/ml both before and 6 minutes after 1 mgglucagon loading test. A test for GADAb revealed 19.1 U/ml (recombinant humanGAD65 is used as an antigen, normal range <1.5 U/ml). Neither islet cell antibody (ICA) nor IA-2 antibody (IA-2 Ab) was detected, and insulin antibody assessed by non-specific binding was 6.5%, which was within the normal range.
Renal failure progressed, and she died in August 1997. An autopsy was performed. Her pancreas was markedly atrophied and weighed 32 g. Specimens were fixed in formalin and embedded in paraffin. Sections were stained with hematoxylin and eosin and immunohistochemically using the avidin-biotinperoxidase complex method for chromogranin A, chromogranin B, insulin, glucagon, and somatostatin. In order to detect the infiltrating inflammatory cells, we also used LCA, L26, UCHL-1, and Leu 1 antibody. The islets were of various sizes with Pancreas of GADAb Positive Diabetes irregular shapes (Figs. 1, 2) . Cells positive for insulin were absent (more than 100 islets observed), but glucagon-and somatostatin-positive cells were detected in islets (Fig. 3) . Insulitis or periinsulitis was not observed. The deposition of amyloid was observed in a few islets (7 of 100 islets observed).
Discussion
Wepresented a patient who was positive for GADAb 20 years after the diagnosis of diabetes mellitus. Although she was treated with sulphonylurea for 10 years for non-insulin requiring diabetes, her pancreatic p cells were almost completely destroyed during the 20-year history of diabetes. In the diagnosis of autoimmune-mediated type 1 diabetes, the presence of autoantibodies which react with the islet component is important (1). Several autoantibodies have been reported and GADAb, IA-2 Ab and insulin autoantibody are said to be important in detecting type 1A diabetes (3). IA-2 and insulin autoantibody are often detected in the early period of development in type 1 diabetes in the young (4). The negativity of these antibodies did not exclude the presence of autoimmune-mediated type 1 diabetes in this case. Mutation of mitochondrial DNAor hepatocyte nuclear factor-l a (HNF-l a) causes severe insulin deficiency and is sometimesmisdiagnosed as type 1 diabetes (5, 6). Although mutations of these genes were not examined in this case, the lack of family history of diabetes, older onset of diabetes, and positivity for GADantibody seemnot to support the presence of mutations in mitochondrial DNAor HNF-la. Type 1 diabetes is a consequence of T cell-mediated destruction of pancreas p cells (7). The appearance of autoantibody reacting with islet antigens is considered to be the result of P cell destruction. Several cell antigens have been reported to be implicated in the triggering of cell-specific autoimmunity. Amongthem, the importance of GADexpression on p cells in triggering insulitis has been reported in NODmice (8). Although GADAb itself does not participate in P cell damage, the positivity for GADAb is a good marker for predicting the insulin requirement (9). In typical type 1 diabetes patients who develop ketoacidosis as the first manifestation, the presence of insulitis, which represents autoimmune-mediated p cell destruction, has been proven at autopsy or by biopsy (10, ll). Damage of p cells progresses rapidly and leads to absolute insulin deficiency. In some GADAb-positive diabetic patients, the destruction of p cells progresses more slowly (12, 13) , over a decade, as in the present case. The process of p cell destruction in such patients arouses interest. In a GADAb-positive diabetic patients with residual p cell function, the existence of insulitis was reported (14) . Insulitis or periinsulitis was not observed and few p cells were identified within the disfigured islets in this case. Although it has been reported that histological characteristics in slowly progressing insulin-dependent diabetes patients involve incomplete p cell destruction (12) , in the present case, the histological findings of the pancreas were those of long-sustained type 1 diabetes (15) . WhenIDDMappears later in life, insulitis is said to be mild (16) , and when p cells disappear, insulitis ceases. The present patient might have had insulitis for the period of the first 10 years when J3 cell function was maintained. Although deposits of amyloid were observed in a few islets, they were likely due to advanced age rather than to type 2 diabetes (17) . The pancreas of the present case showed marked atrophy. Autopsy findings have revealed a significant reduction in the weight and size of the pancreas in type 1 diabetic patients (18) . The paracrine trophic effect of insulin has been shownto be responsible for the reduction in the structure and size of the pancreas (19) . Thus, the atrophic pancreas in this case might represent long-term impairment of (3 cell function. Regarding factors that affect the rate of p cell destruction, a positive correlation between high GADAb titer and the progression of (3 cell destruction has been reported (18) . The titer of GADAb was 19.1 U/ml after 20 years from the onset of diabetes in this patient. As the time course change of GADAb titer is unknownin this case, it is difficult to determine the relationship between GADAb titer and the rate of p cell destruction. This case suggests that the non-insulin-requiring stage in diabetic patients whoare positive for GADAbmayresult in complete P cell destruction over a decade both clinically and histologically. Intervention that slows the p cell damage seems to be important in these patients (12) .
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